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Abstract of the contribution: The contribution proposes solutions for KI#3.
[bookmark: _Hlk61529092]1	Discussion
For emergency calls over GEO NB-IoT NTN access, it is also necessary to consider meeting SA1’s IMS voice call setup time KPI over GEO satellites. The main problems come from ensuring emergency call QoS guarantees under GEO access and the accuracy of UE location. 
The solution focuses on Emergency PDN Session Establishment and UE detectable/non-detectable IMS emergency session procedures during GEO NB-IoT NTN access.
This contribution focuses on non-UE-detectable IMS emergency session procedures during GEO NB-IoT NTN access. By concentrating on the non-UE-detectable case, the proposed solution addresses the limitations of NB-IoT for emergency services while minimizing call setup delays in high-latency GEO satellite environments.
2	Proposal
It is proposed to include the following changes in TR 23.700-19 V0.2.0.
* * * First Change * * * 
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Table 6.0-1: Mapping of Solutions to Key Issues
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* * * Next Change * * * 
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[bookmark: _Toc146636842][bookmark: _Toc500949099][bookmark: _Toc23254042][bookmark: _Toc22214909][bookmark: _Toc195779108]6.X.1	High level principles
[bookmark: _Toc195779109]This solution resolves Key Issue #3 Support of IMS emergency call over NB-IoT NTN via GEO satellite connecting to EPC,  the following  high level principles are included in this solution:
- 	For Non-UE detectable IMS emergency sessions over GEO NB-IoT NTN access, signalling interactions between the UE and the network shall be minimized in order to reduce additional latency introduced by GEO satellite propagation delay.
-	The IMS core shall be capable of identifying emergency call attempts initiated by a UE without emergency indication (non-UE detectable) and handle such calls as emergency sessions.
-	Remove the restriction on NB-IoT NTN access for emergency call services.
-	For emergency call services, the selection of P-GW and PSAP should based on the UE's geographic location(e.g. coarse location, GNSS) or pre-configured method.
-	The QoS parameters for the Emergency IMS voice call under GEO access need to be defined
X.2	Description
This solution resolves Key Issue #3 Support of IMS emergency call over NB-IoT NTN via GEO satellite connecting to EPC. 
As specified in TS 23.167, emergency call services are categorized into UE Detectable Emergency Session and Non-UE Detectable Emergency Session based on UE capabilities.
For UE Detectable Emergency Session, an Emergency PDN Connection Establishment must be performed before initiating the emergency call setup procedure. However, as specified in TS 23.401 4.3.12.1, emergency bearer services are not supported when the UE operates in NB-IoT access. Therefore, the MME must support broadcasting Emergency Service indications, enabling an NB-IoT GEO access UE to initiate an Emergency PDN Connection Request upon detecting an emergency.
For Non-UE Detectable Emergency Session,  (i.e. the UE initiates the call as a normal IMS call without indicating emergency), two approaches are considered to handle the call in the network:
Option 1: IMS notifies UE of emergency . In this approach (aligned with existing procedures in TS 23.167), the IMS core identifies that the dialed number is an emergency number and informs the UE that the session is an emergency. For example, the P-CSCF can respond with a specific SIP message (e.g. a SIP 380 "Alternative Service" response) indicating that the call is an emergency. Upon receiving this indication, the UE establishes an Emergency PDN connection (using the Emergency APN) and performs an IMS emergency registration before re-initiating the call as an emergency session. 
Option 2: IMS continues session internally as emergency session. In this approach, the network treats the call as an emergency without notifying the UE, thereby avoiding any extra round-trip signaling. The IMS core (P-CSCF) recognizes the dialed number as an emergency number and does not reject or redirect the call back to the UE. Instead, the P-CSCF interacts with the EPC network to establish an emergency call dedicated bearer for the ongoing session and inform E-CSCF this emergency session. This approach avoids the additional latency of a separate emergency attach procedure, thus significantly reducing the call setup time in the GEO satellite scenario. 
the approach defined in TS 23.167 can be reused. Upon receiving the call request from UE, the IMS network shall identify the call as an emergency call based on the dialed number and notify the UE via a response. Then UE establishes an emergency PDN connection and sends the emergency call request. In the high-latency scenario of GEO satellites, another solution is to treat it as a normal call for processing. The purpose is to avoid long call setup times caused by extra signalling transfer. Consequently, the IMS does not reject the call and does not inform the UE that it is an emergency call. Instead, by recognizing the user's dialed number as an emergency number, an emergency call voice bearer is established, and the emergency call setup procedure continues.
Regarding PGW selection for emergency PDN sessions, as specified in TS 23.401 4.3.12.4 and 4.3.8.1:When selecting a PGW for IMS emergency services, the standard PGW selection mechanism (applied to the Emergency APN) is used, or the MME directly selects the PGW from its Emergency Configuration Data. However, in GEO satellite access, due to the large beam coverage, a single cell may span multiple TAIs. This makes traditional TAI+ECGI-based PGW selection ineffective. Therefore, UE’s precise location information should be considered for PGW selection (and potentially PSAP selection as well).
As specified in clause 4.3.12.6 in TS 23.401, Dynamic PCC is used for UEs establishing emergency service and the PCRF provides the PDN GW with the QoS parameter. According to SA1’s IMS Voice Call KPIs for over NB-IoT NTN GEO access,  corresponding QoS parameters for the IMS emergency voice dedicated bearer need to be defined.

[bookmark: _Toc23254043][bookmark: _Toc146636843][bookmark: _Toc195779110]6.X.3	Procedures6.x.3.2 UE detectable IMS emergency session

Figure 6.x.3.2-1: UE Detectable IMS Emergency session
0. For UEs accessing via NB-IoT(GEO), the MME shall support indicating emergency bearer service capability through the Emergency Service Support indicator, and an NB-IoT-NTN cell may broadcast emergency service support in system information (when accessing via NB-IoT(GEO), the UE detects this indication in Access Stratum system broadcasts).
1. UE initiates an emergency call session request over the emergency call PDN via NB-IoT NTN access. The INVITE message carries the emergency service URN in the Request-URI header field and includes the UE's geographical location information (e.g., Coarse location, GNSS).
2. According to the emergency service URN and UE’s geographical location information,  P-CSCF triggers interaction with EPC to verify the UE’s geographical location information.
3. The P-CSCF identifies the call as an emergency call based on the called number and sends an AAR to the PCRF to request the establishment of a dedicated bearer for the emergency call. The message carries the Service-URN AVP indicating an emergency call and includes the UE's geographical location information (e.g., GNSS).
4. The PCRF performs emergency call service validation and generates QoS rules for GEO IMS emergency calls based on the user access type (RAT Type="NB-IoT(GEO)") and the emergency indication. PCRF sends the RAR to P-GW, includes the GEO IMS emergency calls QoS rules. 
5. The P-GW returns an RAA to the PCRF after the establishment of a dedicated bearer for GEO IMS emergency voice calls.
6. The PCRF returns  AAA to the P-CSCF, includes the user location information (UE geographical location) and verification result provided by the PCRF.
7. The P-CSCF forwards the INVITE to the E-CSCF, including the verified UE geographical location information.
8. The E-CSCF queries local routing tables using the UE’s geographical location information to determine the address of the emergency call center and routes the emergency call to the appropriate PSAP.
9–11. Subsequent emergency call setup procedures continue, resulting in the successful establishment of the emergency call between the UE and the PSAP.

6.x.3.31	non-UE detectable IMS emergency session
Option 1：IMS inform the UE of the emergency session(Applicable to both roaming and non-roaming)


1. 1. The UE initiates a normal call session request message via NB-IoT NTN access.
2. 2. The P-CSCF in the IMS identifies the session as an emergency call based on the UE's called number and replies to the UE with a response (e.g. SIP 380) indicating an emergency call.
3.  Upon receiving the emergency indication from the network, the UE establishes an Emergency PDN connection to the EPC (using the Emergency APN) .
4. After establish Emergency PDN connection, UE performs an IMS emergency registration.
5. 
6. 3. Upon receiving the 380 response indicating an emergency call, The UE resend INVITE request to initiates an emergency call session, the subsequent procedures are same to UE detectable IMS emergency session .
Option 2：IMS continue the session and establish dedicated-bearer for Emergency call(	Non-roaming scenario and roaming with Local Breakout)



1. The UE sends a call request through a normal IMS signaling bearer, where the dialed number is an emergency call number (e.g., 110 or 911), without indicating it as an emergency call.
2. Upon receiving the request, the P-CSCF recognizes the dialed number as an emergency number and interacts with the PCRF to establish an emergency call bearer.The emergency call bearer establishment follows the same process as described in step 3 to step 6 of the UE-detectable emergency call bearer setup procedure. After establishment, the P-CSCF forwards the INVITE message to the E-CSCF.
3. [bookmark: _GoBack]Upon receiving the message, the E-CSCF interacts with the LRF via the MI interface to obtain the UE's location information. Based on this location information, it performs PSAP selection.
4. The E-CSCF forwards the INVITE to the selected PSAP to complete the subsequent emergency call procedure.
Editor’s note: For the solution of perform emergency call as normal call under the Non-UE detectable home-routed scenario is FFS.
6.1.3	Impacts to Services, Entities and Interfaces
UE:
-	Supports GNSS function.
-	Supports reporting its precise geographical location information (e.g. coarse loaction, GNSS) during IMS emergency calls over GEO satellite access.
P-CSCF:
-	Supports to verifying the UE's reported geographical location information with EPC.
-	Support not rejecting the request and continuing the emergency call setup p\rocedure when a UE initiates an emergency call by dialing an emergency number as normal call over NB-IoT (GEO) access in a Non-UE detectable emergency call scenario.Supports not rejecting the request and continuing the emergency call setup procedure when a UE initiates an emergency call over NB-IoT (GEO) access.
MME：
-	Supports broadcasting Emergency Service (under NB-IoT (GEO) access).
PCRF:
-	Supports the provision of PCC Rules for Emergency Calls When UE Access via NB-IoT (GEO) 
* * * End of change * * * 
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